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Next to feed properties, the tube wall temperature is known to be one of the main parameters 
influencing fouling. Upon design of a steam cracker convection section it is utterly important to 
accurately predict tube wall temperature profiles to mitigate and preferably avoid fouling. A steam 
cracker furnace produces the basic chemical building blocks, mainly ethylene and propylene, from 
either vapor or liquid hydrocarbon feeds. Prior to cracking, the liquid feeds are evaporated and heated 
up by indirect contact with the hot flue gas in the convection section. In recent years the final boiling 
point range of the feeds is increasing for economic incentives. This shift to heavy hydrocarbon feeds 
leads to incomplete evaporation of the feed and possible coke formation in the convection section.  
In this work a 3D CFD model to simulate the flue gas side of the convection section is developed and 
coupled with a 1D model for the process gas flows in the different heat exchangers in the convection 
section. The 3D modeling of the flue gas side provides circumferential tube wall temperature profiles. 
The 1D process gas models are developed such that circumferential tube wall temperature profiles can 
be applied, resulting in process gas temperature profiles significantly differing from the ones obtained 
when applying a tube wall temperature uniform over the circumference of the tube. The operation of 
an industrial convection section with a heavy naphtha feed is simulated with the developed model. 
The results are compared with a results obtained when using a 1D convection section model for both 
flue gas and process gas side. Applying the 3D flue gas side model yields valuable additional 
information for tube fouling studies, in particular locations with maximum tube wall temperatures. 
These local hot spots are vulnerable for coke formation. 
